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INTRODUCTION.
IN recent years there has been considerable interest in the results of gastric
resection for peptic ulceration, and many papers have been published reporting
the recurrence rate and the incidence of various syndromes following operation.
Some of the series have been large and the investigations have often been detailed.
Many, however, have suffered from being incomplete. It was thought that valuable
information would be gained by following a series which was comparatively small,
but which, for this reason, could be followed completely and in a detailed manner.
This object was achieved, and one hundred consecutive cases were traced and
investigated.
The investigation was designed to discover the incidence of-
(1) Post-operative complications.
(2) Recurrence of ulceration.
(3) Deficiency states.
(4) Post-prandial syndromes.
An attempt was made to determine-
(1) The relation of these to the type of resection performed.
(2) The effect of the passage of time after operation on the incidence and severity
of post-prandial syndromes.
(3) The effect of sex on the incidence of deficiency states.
(4) The relation of stomal mobility to post-prandial syndromes (Butler and
Capper, 1951).
In this series the incidence of stomal ulceration was 1 per cent. and the symptoms
of peptic ulceration were completely relieved in the rest. The observation of Capper
and Butler (1951), that stomal mobility was greatest in those with definite post-
prandial syndromes, was confirmed. Unremitting intolerance to cooked fat and to
sugar was noted post-operatively in a considerable number of cases.
CLINICAL MATERIAL AND METHODS.
The cases were grouped as follows:
(A) Five cases of stomal ulceration following gastrojejunostomy for gastric
(1 case) or duodenal (4 cases) ulceration performed elsewhere.
(B) Ninety-five cases of gastric or duodenal ulcer, comprising-
(a) Fifteen cases of pyloric stenosis,
132(b) Ten cases of severe and repeated gastroduodenal haemorrhage treated by
emergency gastrectomy,
(c) Seventy cases in which disabling symptoms had continued after adequate
medical treatment.
ANALYSIS OF GROUP B (95 CASES).
In 54 cases perforation and/or gastroduodenal haemorrhage had occurred.
Repeated haemorrhage alone occurred in 28 cases. Perforation had occurred in
26 cases, 16 without recorded haemorrhage and 10 with haemorrhage at some other
time. In no case had simultaneous haemorrhage and perforation occurred.
The ulcers were sited as follows:
Gastric - - 37 ... (38,5 per cent.).
Duodenal - - 57 ... (60.4 per cent.).
Gastric and duodenal 1 ... ( 1.1 per cent.).
The average duration of symptoms in this group was 10 years. The average age
of all patients in groups A and B was 46 years.
The resections performed were:
(a) Balfour type two-thirds to three-fourths partial gastrectomy in 76 cases,
(b) Balfour type with an added Hoffmeister Valve in 15 cases, and
(c) Billroth 1 type partial gastrectomy in 9 cases.
METHODS OF INVESTIGATION.
The cases were examined clinically on several occasions and were divided into
four groups :,
Group L.-1-2 years from operation until completion of follow-up.
Group 2.-2-3 ,, ,. .. ,. ..
Group 3.-3-4 ,, ,, ,, ,, ,,
Group 4*.-4-4 ,. .. .. .. ..
Special investigations comprised haematological studies, radiological studies of
the stomal mobility in changing from the supine to the erect position, and
estimations of the plasma protein levels.
RESULTS-GENERAL.
The immediate post-operative complications in 100 cases were:
Post-operative pulmonary collapse - - 18
Wound infection - - - - - 10
Vomiting and diarrhoea - - - - 3
Paralytic ileus - - - - - 2
Abdominal abscess - - - - - 1
There was one fatality. This was a man of 61, who died of myocardial failure on
the third post-operative day. Autopsy showed an intact anastomosis. The heart was
dilated and flabby and an organised thrombus was adherent in the right atrium.
The kidneys were the site of an interstitial nephritis.
Two patients died during the follow-up period, one of pulmonary tuberculosis
two years after operation, the other of his own hand three and a half years after
operatioi. He had been seen one year before and was gaining weight, had no
133post-prandial svmptoms, was doing his full work and had been regarded as a
complete recovery. Stomal ulceration was seen in one case and developed one year
after a Billroth 1 operation for duodenal ulcer. He was subsequently cured by a
higher resection of the Balfour type.
NUTRITIONAL STATUS.
Vitamin B.-In this series hypo-vitaminosis B was seen in 3 per cent. of cases.
Angular stomatitis, superficial glossitis and paraesthesire of fingers and toes were
present, but in no case did neurological signs develop.
Weight.-(a) In 48 there was a definite gain in weight,
(b) In 47 the weight remained stationary or within 1-2 lb. of the
pre-operative weight.
(c) In 5 there was a persistent weight loss.
Harnatology.-The hwmoglobin concentration was estimated in 73 cases (63
males and 10 females), which were selected at random from the whole group. The
results are expressed as a percentage on the Haldane Scale (100 per cent. = 14.8 gm.
per 100 ml.) and are shown in Table I and Fig. 1. The mean levels were 94
for the men and 86 for the women, and this difference was statistically significant.
These levels were about 8 per cent. lower than those which were found for the
general population in 1943 (M.R.C., 1945). This suggests that there was consider-
able anaemia after gastrectomy, but the comparison is not exact because the
accuracy of the method which was used in this investigation was not checked.
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Figure 1.
A histogram showing the distribution of hamoglobin
concentration in males and females following gastrectomy.
134TABLE I.
Htemoglobin concentrations in patients after gastrectomy
compared with those in the general population.
MALES FEMALES
(Haldane %) (Haldane %)
General Population - - 102.2 +0.13* ... 93.7 + 0.11*
Patients after gastrectomy - 94.2 + 1.2* ... 86.2 + 3.2*
Statistical Analysis: Comparing the concentration in the males with that in the females after
gastrectomy, t=7.98, P < 0.001. Comparing the concentration in the males after gastrectomy with
those in the general population, t=7.2, P < 0.001. Comparing the concentration in the females
after gastrectomy with those in the general population, t=7.2, P < 0.001.
Plasma Protein Concentration.-Plasma protein concentrations were estimated
in 59 cases selected at random (52 males, 7 females). These are shown diagram-
matically in Fig. 2. The mean plasma total protein concentration was 7.62 + 0.08
gm. per 100 ml. No significant difference was found between the mean levels in
the two sexes. The plasma total protein concentration was within the normal range
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Figure 2.
A histogram showing the distribution of plasma total
protein concentration in patients following gastrectomy.
in all cases, and in two only was it below 6.0 gm. per 100 ml. (5.1 and 5.5). Both
cases were gaining weight, had no clinical evidence of nutritional deficiency and
were regarded as completely successful results. The mean albumin globulin ratio
was 2.2/1 and in no case was the ratio abnormal.
*Here, and throughout this paper, figures following a + sign refer to the standard error of
the mean.
135POST-PRANDIAL SYNDROMES.
The incidence of individual symptoms xvhich occurred after meals is shown in
order of frequency in 'T'able II. The incidence and severity of these symptoms
decreased with the passage of time up to about eighteen months after operation,
but tended to persist unchanged after this time.
TABLE II.
An analysis of the incidence of individlual symptoms occurring at
intervals after gastrectomy (expressed as percentages).
Bile
Fullness Dizziness Nausea Swveating Regurgitation Vomiting Diari-l-i(ea
Shortly after
operation .49 ... 26. 25... 23 ... 21 ... 9... 7
At final follow-up 34 ... 13 ... 14 ... 13 ... 10 ... 4 ... 3
Fullness, indicating decreased capacity, was more persistent than the other
symptoms. Palpitations after meals occurred rarely. These individual symptoms
were recognised as falling into three main syndromes:
(1) T'he early post-prandial syndrome (Adlersberg and Hammerschlag, 1947).
(2) The afferent loop stasis syndrome with bile regurgitation (Wells and
XVelbourn, 1951).
(3) Post-prandial diarrhcea.
The incidence of these syndromes was recorded at intervals after gastrectomy.
I'articular attention was paid (1) to the total incidence of these at some time during
the follow-up, (2) to their incidence at the enzd of the follow-up but without relation
to severity, frequency or the size of the meal which could be taken without
symptoms, and (3) to the incidence of disabling syndromes at the end of follow-up.
I'hese incidences are shown in Table 111.
TABLEIll.
An analysis of the incidence of post-prandial syndromes at intervals
after gastrectomy (expressed as percentages).
Elarly l)ost-l)randial Afferent lol) stasis iPost-prandial
Cases syndrome syndrome diarrhlea
Maximum incidence - 99 ... 32 ... 15 ... 6
Incidence at end of
follow-up - 97 ... 15 ... 10 ... 2
Incidence of disabling
syndromes at any time 97 ... 3 ... 1 ... 2
One case showed all three syndromes. In another the early post-prandial
syndrome and the afferent loop stasis syndrome (bile regurgitation) were relieved
by entero-anastomosis. The incidence of these syndlromes, like that of the individual
symptoms, (lecreased with the passage of time. If the early syndrome passed off,
it did so usually within eighteen moniths. In one case, however, it persisted for
more than four years after operation. If the afferent loop stasis syndrome passed
136off it did so usually within one year. Four cases only had syndromes which
seriously affected their ordinary lives.* The rest could, without symptoms, take a
meal consisting of soup, two potatoes, meat, vegetables and a sweet or a cup of
tea. Post-prandial (liarrlicea was still present in two cases and, although mild,
did occur after each meal.
Post-operative Food Inztolerances.-It was noted that meals containing cooked
fats or sugar frequently caused the post-prandial syndromes. Marked intolerance
to cooked fats (as opposed to natural uncooked fats) occurred post-operatively in
32 per cent. of cases. This persistedl from the time of its appearance, and in no
case di(d it disappear up to the end of this follow-up. In a minority of cases this
intolerance had been present pre.operatively. Following a fatty meal (e.g., fried
eggs, bacon or fried potatoes), nausea, sweating and often bilious vomiting
occurred. Sugar intolerance was observedl in 18 per cent. of cases. It was never
present pre-operatively anid in all cases persisted up to the end of this follow-up.
In two cases the early post-prandial syndrome and bilious vomiting were completely
relieved following reduction of the sugar content of the morning tea.
The Effect of the Type of Operationi onZ the Iticidenzce of Post-Praldial
Syndromes.-No significant difference was found in the incidence of the early
post-prandial syndrome or of the afferent loop stasis syndrome after the three types
of anastomosis (Table lV). 'lThe numbers involved, however, are small and no firm
conclusions can be drawn. 'I'he occurrence of the early syndrome is recognised as
extremely rare (Butler and Capper, 1951) after the Billroth 1 resection. It does,
however, occur occasionally, and in this small series (nine cases) the high incidence,
11.1 per cent. (representing one case only), is not significant.
TABLE IV.
Relation of the type of operation to the incidence of post-prandial syndromes.
Syndrome Balfour Balfour with Hoffmeister Valve Billroth 1
(76 cases) (15 cases) (9 cases)
Early post-prandial syndrome - 28 cases ... 3 cases ... 1 case
(36.8%) (20.0%) (11.1%)
Afferent loop stasis syndrome 11 cases ... 4 cases ... 0 cases
(14.5%) (26.7%/o) (0%)
Stomal Movement.-Butler and Capper (1951) have reported that there is a
greater descent of the gastric stoma, in changing from the supine to the erect
position, in cases with the early post-prandial syndrome than in those without,
The results of a radiological study of thirty-one cases is recorded in Table V, which
also shows the observations of Butler and Capper.
TABLE V.
The relation of the degree of descent of the gastro-jejunal stoma (measured
radiologically) to the presence or absence of post-prandial syndromes after
*One of these wvas completely relieved of bilious vomiting by jejunoplasty after completion of the
investigation.
137gastrectomy. The results of the present investigation are compared with those
of Butler and Capper (1951).
DEGREE OF DESCENT
(cm.) With
Sympto
No. (per
0-5 - - - 0
.5-7 _ _ 4 (44
7-12 - - 6 (61
Tiiis SERIES.
Without
ms Symptoms
cent.) No. (per cent.)
7 (33)
O) ... 8 (38)
0) ... 6 (29)
BUTLERZ AND CAPPER'S SERIES.
With Without
Symptoms Symptoms
No. (per cent.) No. (per cent.)
21 (34) ... 95 (100)
11 (18) ... 0
29 (48) ... 0
1 OTAL - 10 (100) ... 21 (100) ... 61 (100) * 90 (100)
In this investigation the mean degree of descent of the stoma was 7.9 cm. for
those with symptoms and 6.1 cm. for those without. Corresponding figures in
Butler and Capper's series were approximately 6.2 cm. for those with symptoms
and 2.2 cm. for those without. The difference between the means in the present
series (1.8 cm.) is significant, but is not so striking as that of Butler and Capper,
where the difference was 4.0 cm. approximately.
CLINICAL RESULTS.
The condition of the ninety-seven cases alive at the end of this follow-up is
indicated in Table VI. Ninety-two cases (95 per cent.) were for all practical
purposes quite cured and fit for work. Five cases still had symptoms, related to
the operation, which curtailed their activities. All cases but one stated that they
were glad to have had the operation.
No. OF CA
(69%)
(26%)
4 (4 %)
1 (I %)
TABLE VI.
A Summary of Clinical Results.
RESULT. LSES.
Full symptomless recovery.
... Almost complete recovery but with occasional mild symptoms.
These patients are very satisfied.
... These patients now have no pain but are unable to eat full
meals without symptoms.
... This patient has no pain but has marked loss of working
ability and frequent post-prandial symptoms.
TOTAL 97 cases.
DISCUSSION.
Stomal Ulcera,tion.-The outstanding problem in ulcer surgery is to find a means
of controlling peptic ulceration without producing severe post-operative symptoms.
It is generally assumed that the recurrence rate following gastrectomy for duodenal
ulcer is inversely proportional to the extent of the resection. Ivy, Grossman and
Bachrach (1950), after reviewing the literature, conclude that the recurrence rate
after a two-thirds resection is 5.8 per cent. and after a three-fourths or more
resection is 3.5 per cent. The difference is significant. In this country the figures
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25of Visick (1948) and of Wells and Brewer (1948) are even more striking. After
three-fourths or greater resection these authors found no recurrences in large series.
The one recurrence in this series followed a gastro.duodenal anastomosis and
there was no case of recurrence following a two-thirds to three-fourths resection
with a gastro-jejunal anastomosis in fifty-five cases of duodenal ulcer. This
observation is of interest but cannot be regarded as significant in view of the small
size of the series.
POST-PRANDIAL SYNDROMES.
There is a widespread impression that radical resections cause more severe
post-prandial symptoms and deficiency syndromes than more conservative
operations, but the evidence for this view is inconclusive. The many widely differing
figures which have been given for the incidence of post-prandial syndromes (Lake,
1948. 3 per cent., and Muir, 1949, 75 per cent.) make comparison between different
series almost impossible. Most patients are so well and grateful for the relief
which the operation has given them that they are unwilling to mention symptoms
which appear to them trivial when compared with their former suffering. Much
of the confusion is due to the fact that those authors who have reported a low
incidence have clearly included only patients who have complained spontaneously
of symptoms, while those who have reported a high incidence have included all
those from whom symptoms have been elicited on close questioning. Such close
questioning is essential if accurate information is to be obtained and if reliable
comparisons are to be made between different types of operation. At the same
time it is important to distinguish between disabling symptoms and those which
are of little account.
One factor in determining the incidence of post-prandial syndromes is the type
of operation performed. These syndromes are fairly common after a Polya type
anastomosis and the presence or absence of a Hoffmeister valve has not been shown
to have any effect on their incidence (Hosford, 1949, Ivy, et al., 1950). It was
believed that the early syndrome did not occur following the Billroth 1 resection
and Butler and Capper (1951) did not see a case in their series. It does, however,
occur rarely. In this series one case was seen and a further example has been
encountered more recently.
In this study the afferent loop stasis syndrome and the early post-prandial
syndrome were seen to pass off in twelve to eighteen months if they did so at all.
It appears to be the general view that these syndromes pass off in one to two years.
In this series, however, the early post-prandial syndrome had persisted for four
years in 15 per cent. and the afferent loop stasis syndrome for the same period in
10 per cent. of cases. The early syndrome disappeared in about half of the cases
in which it had been present and the afferent loop stasis syndrome in one-third.
Butler and Capper found that, in three-quarters of cases with these syndromes,
symptoms persisted for two to eleven years.
This investigation has confirmed the relation of syndromes to the degree of
stomal mobility in changing from the supine to the erect position and lends support
to the rationale of Butler's and Capper's "hitching" operation.
139The late post-prandial (hypoglycwemic) syndrome was present in 5 per cent. of
the series reporte(l by Muir (1949) and Butler and Capper (1951). It was not
recognised in any patient in this series.
Post-operative Food Intolerances.-These may be for one or more foods. In
this series carbohydrate (in the form of desserts or sweets) and cooked fat intoler-
ance were seen. The incidences were 18 per cent. an(l 32 per cent. respectively.
rhese intolerances did not disappear in any case up to the end of the investigation.
Gaviser (1948) reported intolerance to carbohydrates (in 16.7 per cent. of cases)
and to milk (in 11 per cent. of cases) after gastrectomy. The symptoms (nausea,
vomiting and distress) were reproduced in three cases only by tube feeding these
patients with 3- per cent. butter fat milk or 50 gm. of glucose in 200 ml. of water.
Gaviser concluded that a considerable psychological factor was responsible for
the production of symptoms by these foods. It is (lifficult to understandl why these
foods should be singled out so constantly by patients if the main factor were
psychological; moreover, objective tests have shown that hypertonic glucose
stimulates contraction and peristalsis in the jejunum while the symptoms of the
early post-pran-idial syndrome are present ((Glazebrook and Welbourn, 1952).
Intolerance to uncooked fatty foo(ds (butter, creamn, milk, etc.) was not seen in
this investigation.
NUTRITIONAL STATtTS.
Iron Deficienicy Aimnia.-WVhitbv and Britton (1950) state that anwmia is as
common in nmales as in females after gastrectomy. This was not found to be
so in this series. Not only was the mean hwmoglobin concentration lower in
gastrectomised subjects than in the general population, but it was lower in females
than in males; and both differences are highly significant. rhis was also noted by
Wells an(l Welbourn (1951), who found iron deficiency anawmia in 15 per cent. of
males and 30 per cent. of females iii their series.
Macrocytic ancernia was not seen. Ivy, (Grossman and B3aclhrach record the
incidence of pernicious anwmia in 1,851 cases as 0.2 per cent.
IVeight.-In this series 93 of the cases remained within 1-2 lb. of their pre-
operative weight (47) or gained weight (48). Five per cent. showed a persistent
weight loss post-operatively. These figures do not, however, give a true picture
since it was not known accurately how much weight had been lost pre-operatively
as a result of diminished intake and vomiting (Wells and Welbourn, 1951).
HYpo-VITAMINOSIS.
Ihe only deficiency seen was of vitamin B and the incidence wvas 3 per cent.
Welbourn, Hughes and Wells (1951) found some evidence of hypo-vitaminosis B
in about 10 per cent. of their series of subotal gastrectomies.
Plasinw. Protein Concentration.-Several studies of plasma protein levels have
been made in the immediate post-operative period following gastrectomy (Chauncey
and Gray, 1943, Seaman and Ponder, 1943), and plasma protein estimations have
been made in small groups of patients some time after operation (Lambling and
Conte, 1949; Lambling, et al., 1949; Rekers, et al., 1943). Ihere are not, however,
manv reports of plasma protein levels in large series of cases in the late post-
140operative period. In this series the plasma protein levels were essentially normal
and no sex difference was found.
SUMMARY.
1. One hundred consecutive cases of partial two-thirds to three-fourths
gastrectomy for peptic ulceration have been followed up.
2. The operative mortality was one.
3. One case of stomal ulceration occurred.
4. Hypo-vitaminosis B was seen in three cases.
5. Ninety-five of the cases gained weight or remained within 1.2 lb. of the
pre-operative weight. In five there was a persistent weight loss.
6. The mean hoemoglobin concentration was below that of the general
population. The mean value for females was lower than that for males.
7. Plasma protein concentrations some time after operation were within normal
limits. There was no sex difference.
8. The early post-prandial syndrome was present at some time in 32 per cent.
of cases and passed off within twelve to eighteen months in half of these.
The afferent loop stasis syndrome was present at some time in 15 per cent.
of cases and passed off within twelve months in one-third of these. Disabling
syndromes were present in four of the cases.
9. Intolerance to cooked fats and to carbohydrates was present in a large
number of cases and in no case passed off during the period of this
investigation.
10. The observation of Capper and Butler, that the range of stomal mobility is
greatest in those having the early post-prandial syndrome, was confirmed.
11. Ninety-five per cent. of cases were for all practical purposes quite cured and
fit for work. All cases but one were glad to have had the operation.
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